Background: Recent analyses have shown increases in combined annual HIV diagnosis rates for Asians and Pacific Islanders (API). Methods: Using surveillance data from 33 states and 4 dependent areas we investigated the epidemiology of HIV among API during 2001-2008. Results: HIV diagnoses for API during 2001-2008 were predominantly among persons age 30-39 years (40%) and males (78%). The primary risk factor for males was sexual contact with males (78%) and for females, heterosexual contact (86%). API were the only racial/ethnic groups with a statistically significant estimated annual percentage increase (4.4%) in HIV diagnoses over the time period. Thirty-seven percent of HIV diagnoses among API progressed to AIDS in <12 months, with significantly greater likelihood among those 30 years and older. Survival was lower among API with AIDS diagnosis after 49 years of age, and was higher among persons with AIDS whose primary risk factor for infection was heterosexual contact. Conclusions: In contrast to other racial/ethnic groups, API were the only groups to show a significant increase in HIV diagnoses. A clearer understanding of the reasons for this trend is needed, so that appropriate interventions can be selected and adapted to prevent increased HIV prevalence among API in the U.S.
Background
Asians and Pacific Islanders are among the fastest growing minority groups in the United States. In 2008, 14 million Asians and Pacific Islanders lived in the United States, representing 5% of the total US population, 1 and this proportion is expected to almost double to 9% by 2050. 2 Asians and Pacific Islanders are a very heterogeneous population, comprising many different ethnicities, languages, cultures, and persons of all socioeconomic classes, including new immigrants and persons whose families have been in the United States for generations. The Asian and Pacific Islander populations are concentrated in metropolitan areas, such as Los Angeles, San Francisco, and New York City. Twenty-eight percent of Asian and Pacific Islander households are linguistically isolated, with all household members aged 14 years and older having at least some difficulty with English. 1 Cultural expectations of parents (such as pressure to marry, have children, and carry on the family name), fear of bringing shame to the family, family silence about sex, and stigmatization of homosexuality and drug use in the general Asian and Pacific Islander community may result in limited access to information about HIV infection prevention. [3] [4] [5] Further, many Asians and Pacific Islanders may not be aware of HIV risk factors and feel uncomfortable discussing how to protect themselves. Issues of poverty, language, and immigration status can also cause barriers to accessing prevention and care services. 6 Although HIV infection rates among Asians and Pacific Islanders remain relatively low, there are indications of increasing trends in HIV diagnosis rates for these populations. Recent analysis using data for 2001-2004 from 33 states with confidential name-based HIV infection reporting for at least 4 years found that of all the racial and ethnic groups, Asians and Pacific Islanders were the only groups with statistically significant percentage increases in annual HIV diagnosis rates. 7 The estimated annual percentage change (EAPC; the amount by which HIV diagnosis rates change over time) in HIV diagnosis was 8.1% and 14.3% for Asian and Pacific islander males and females, respectively.
The goal of the current analysis was to describe the epidemiology of HIV infection among Asians and Pacific Islanders who were diagnosed during 2001-2008 and lived in 33 states and 4 dependent areas. These jurisdictions were selected because they have had confidential name-based HIV infection reporting since at least 2001. Using the HIV surveillance data from these areas, we investigated the characteristics of Asians and Pacific Islanders with a diagnosis of HIV infection and examined (a) recent trends in HIV diagnosis, (b) the relationship between a short HIV-to-AIDS interval (<12 months) and selected characteristics (sex, age, and transmission category), and (c) survival after diagnosis of AIDS. We also examined data on cumulative cases of AIDS among Asians and Pacific Islanders from the 50 states, District of Columbia, and 5 US dependent areas.
Methods
Using information from the national HIV surveillance system of the US Centers for Disease Control and Prevention (CDC), we analyzed data on cases of HIV infection that were diagnosed among Asians and Pacific Islanders during 2001-2008 and reported through June 2009. Since the beginning of the HIV epidemic in the United States, all US states, the District of Columbia, and the US dependent areas have reported cases of AIDS to CDC using a standardized system. 8 In 1994, CDC expanded the national surveillance system to include diagnoses of both HIV infection and AIDS, and 25 states with confidential name-based HIV infection reporting began submitting case reports to CDC. Over time, additional areas implemented confidential name-based HIV reporting and started submitting data to CDC by the use of a standardized surveillance case definition and case report form. In our analysis, the term diagnosis of HIV infection refers to a diagnosis regardless of the stage of disease at diagnosis. For our analysis focusing on HIV diagnosis, we utilized data from 33 states (Alabama, Alaska, Arizona, Arkansas, Colorado, Florida, Idaho, Indiana, Iowa, Kansas, Louisiana, Michigan, Minnesota, Mississippi, Missouri, Nebraska, Nevada, New Jersey, New Mexico, New York, North Carolina, North Dakota, Ohio, Oklahoma, South Carolina, South Dakota, Tennessee, Texas, Utah, Virginia, West Virginia, Wisconsin, and Wyoming) and 4 US dependent areas (American Samoa, Guam, Northern Mariana Islands, and the US Virgin Islands) that have had confidential name-based HIV reporting for a sufficient length of time (ie, since at least 2001) to allow for stabilization of data collection and for adjustment of the data in order to monitor trends. For the analysis of AIDS, we used data from all 50 states, the District of Columbia, and US dependent areas. In 2003, CDC complied with the Office of Management and Budget (OMB) requirement to implement the Revisions to the Standards for the Classification of Federal Data on Race and Ethnicity. 9 In the new classification, the single Asian/Pacific Islander category displayed in previous HIV surveillance reports has been split into 2 categories: (1) Asian and (2) Native Hawaiian or other Pacific Islander. However, because of the relatively small number of cases in these populations, and the unavailability of separate data on the 2 categories covering the study period prior to 2003, data for Asian and Pacific Islander groups were combined and examined as one entity. The data were adjusted for reporting delays (time between diagnosis or death and report to CDC) and missing HIV risk-factor information. 10, 11 
Estimated HIV Diagnoses and Prevalence
We estimated the number and percentage of Asians and Pacific Islanders diagnosed with HIV from the 33 states and 4 dependent areas during 2001-2008 by age, sex, and HIV transmission risk. We also estimated the cumulative number and percentage of AIDS diagnoses among Asians and Pacific Islanders for the United States and dependent areas through 2008. HIV prevalence (the number of persons living with HIV) in the 33 states and 4 dependent areas was assessed at the end of 2007 in order to allow time for deaths, which influence prevalence, to be reported.
Trends in Diagnosis of HIV Infection
We investigated trends in the diagnosis rates of HIV infection among Asians and Pacific Islanders who were diagnosed during 2001-2008 in the 33 states. Dependent areas were excluded from this analysis because race-specific denominators are not available for US dependent areas to calculate rates. Rates per 100 000 population were calculated for the number of diagnoses of HIV infection. The population denominators used were based on official postcensus estimates for 2008 from the US Census Bureau. 12 Rates were calculated by dividing the total number of estimated HIV diagnoses for the calendar year by the population for that calendar year and then multiplying the number by 100 000. To assess the significance of trends, we used Poisson regression with a log link function to calculate EAPC in the annual rate of HIV diagnosis (with associated 95% confidence intervals, CIs). 13 The significance of a trend was determined by whether the 95% CI for the EAPC included 0.
Short HIV-to-AIDS Interval
For our analysis, an HIV diagnosis was considered late if an AIDS diagnosis was made less than 12 months after HIV diagnosis. Utilizing log binomial regression, we determined the association between late HIV diagnosis and selected characteristics (sex, age, and transmission category) among Asian and Pacific Islander adults/adolescents (age 13 years and older) diagnosed with HIV infection in the 33 states and 4 dependent areas during 2001-2007 and reported to CDC through June 2009. The upper range for the time period during which HIV was diagnosed was limited to allow 1 year for persons diagnosed with HIV in 2007 the opportunity to progress to AIDS. Differences between groups in the proportion of cases with a late HIV diagnosis were considered significant if the 95% CI for the adjusted prevalence ratio did not include 1. Cases in children (n ¼ 24) were excluded from this analysis because the number was too small for the derivation of statistically stable estimates.
Survival Time after AIDS Diagnosis
Using data from the 50 states, the District of Columbia and the US dependent areas, we determined survival time after AIDS diagnosis among adult/adolescent Asians and Pacific Islanders diagnosed with AIDS during 2001-2004 and who were reported to CDC through June 2009. This was done to provide sufficient time to accommodate the 36 months survival for those diagnosed in 2004, as well as permitting at least 18 months for a death to be reported by June 2009. Persons who were diagnosed with AIDS and died in the same month were included in the survival analysis and assigned 0.5 months survival. We used the Kaplan-Meier method to estimate the proportion of persons who survived more than 12 months and the proportion who survived more than 36 months after AIDS diagnosis. 14, 15 The survival estimates were adjusted for the effects of disease severity at AIDS diagnosis by including in the model CD4 count status at AIDS diagnosis (dichotomized as <50, 50þ). Cases (N ¼ 789) were excluded from the analysis if diagnosis date was missing, reported death date preceded diagnosis date, or vital status was ''dead'' but death date was missing. We did not adjust for reporting delays or for unknown risk factors.
Results
During 2001-2008, an estimated 2870 Asians and Pacific Islanders in the 33 states and 4 dependent areas were given a diagnosis of HIV infection, and from the beginning of the epidemic in the early 1980s through 2008, an estimated total of 9184 Asians and Pacific Islanders in the United States and dependent areas were diagnosed with AIDS ( Table 1 ). The estimated HIV diagnoses among Asians and Pacific Islanders represent 1% of the total 293 534 diagnoses made in these Table 2 ). In comparison, the distribution of persons living with HIV by race/ethnicity in the 33 states and 4 dependent areas at the end of 2007 was white (33%), black/African American (47%), Hispanic/Latino (18%), and American Indian/Alaska Native (less than 1%; data not shown). Among the Asians and Pacific Islanders living with HIV, persons aged 30 to 39 years formed the largest group (35%). Seventy-eight percent of Asians and Pacific Islanders living with HIV infection were males. Of Asian and Pacific Islander males living with HIV infection, 77% had been exposed through male-tomale sexual contact, 12% through heterosexual contact, 6% through IDU, and 3% through both male-to-male sexual contact and IDU. Among Asian and Pacific Islander females living with HIV infection, 83% had been exposed through heterosexual contact, and 10% had been exposed through IDU. Seventy percent of the Asian and Pacific Islander children (age <13 years) living with HIV at the end of 2007 in the 33 states and 4 dependent areas had been infected perinatally. Figure 1 ). In contrast, although black/ African American males continued to have high HIV diagnosis rates, they experienced a significant average annual decline of 5.2% from 2001 through 2006 (EAPC ¼ À5.2 [95% CI ¼ À6.2 to À4.1]); thereafter, rates began to rise, but there are not sufficient data points to assess trends for this period. White males had a small but significant decline of 0.9% (EAPC ¼ À0.9 [95% CI ¼ À1.7 to À0.1]). Among all adult/adolescent females, Asian and Pacific Islander females had an average annual 1.9% increase in HIV diagnoses rates, although this trend was not statistically significant (95% CI ¼ À3.2 to 7.2; Figure 2 ).
Trends in Diagnosis of HIV Infection

Short HIV-to-AIDS Interval
During 2001-2007, a total of 2395 cases of HIV infection were diagnosed among adult/adolescent Asians and Pacific Islanders in the 33 states and 4 dependent areas; of these, 37% progressed to AIDS in less than 12 months after the diagnosis of HIV infection. In the adjusted analysis, a short HIV-to-AIDS interval was more common among Asian and Pacific Islander males (Table 3 ). Persons aged 30 years and older were significantly more likely to have experienced a short HIV-to-AIDS interval than those aged 13 to 29 years. Compared to Asians and Pacific Islanders who acquired HIV infection through male-to-male sexual contact, Asians and Pacific Islanders who acquired HIV infection through IDU or through both male-to-male sexual contact and IDU were significantly more likely to experience a short HIV-to-AIDS interval.
Survival Time after AIDS Diagnosis
Of the total of 3084 newly diagnosed cases of AIDS among adult/adolescent Asians and Pacific Islanders in 2001-2004 in the 50 states, the District of Columbia, and dependent areas, 2295 were included in the survival analysis. Survival (the estimated proportion of persons surviving a given length of time after diagnosis) was similar for Asian and Pacific Islander males and females at both 12 and 36 months after diagnosis (Table 4 ). Although not all comparisons were statistically significant, there was a tendency toward decreasing survival if AIDS diagnosis occurred after 49 years of age. Survival was greatest among persons with AIDS whose HIV transmission category was heterosexual contact.
Discussion
Although the absolute number of Asians and Pacific Islanders in the United States is small relative to other groups, their percentage of the total US population has been steadily increasing over the past 30 years: 1% in 1970, 2% in 1980, 3% in 1990, 4% in 2000, and 5% in 2007. 16 The percentage of newly diagnosed HIV cases attributed to Asians and Pacific Islanders was also small (approximately 1% of estimated HIV diagnoses from 37 areas); however, our analysis showed that adult/adolescent Asians and Pacific Islanders combined were the only racial/ethnic population with a significant increase in HIV diagnosis rates during the period 2001 through 2008. Our analysis indicated that 61% of the Asians and Pacific Islanders who were diagnosed with HIV were men who have sex with men (MSM). Recent studies have demonstrated that the HIV epidemic continues to disproportionately affect MSM overall. [17] [18] [19] An increasing trend in high-risk behaviors in Asian and Pacific Islander MSM, including unprotected anal intercourse, multiple male sexual partners, presence of sexually transmitted diseases, and drug use may contribute to the higher risk of infection among these groups. [20] [21] [22] Similar to other analyses, 17 our results indicated that the majority of Asian and Pacific Islander women were infected through heterosexual contact. Factors that place Asian and Pacific Islander women at risk for HIV infection include their inability to talk with their sexual partners about condom use or their serostatus due to the taboo nature of sexual topics in this culture. [23] [24] [25] A short HIV-to-AIDS interval is indicative of delay in HIV diagnosis as a result of testing late for HIV infection (when symptoms may have developed). Persons who test late in the course of HIV infection are not able to benefit fully from antiretroviral therapy and prophylaxis to prevent opportunistic infections and, thus, are more likely to progress to AIDS. [26] [27] [28] Our finding that a short-HIV-to-AIDS interval was more common in older Asians and Pacific Islanders is consistent with findings in the overall population and among other racial/ethnic groups showing that the likelihood of a short interval increased with age. [29] [30] [31] One possible contributing factor is that older persons have diminished immune function and more comorbidities. [32] [33] [34] Another possible explanation is that older persons are assumed by health care providers to be not at risk for HIV infection and, therefore, are not the focus of testing programs and prevention messages. 35 Additionally, older persons themselves may not perceive that they are at risk for HIV infection and may not take preventive measures such as using condoms or getting tested for HIV. 36, 37 Although the effects are small, our study has demonstrated that a short HIV-to-AIDS interval was more common among Asians and Pacific Islanders who acquired HIV through injection drug use and through male-to-male sexual contact and injection drug use. Similar findings have also been shown for other racial/ethnic groups. 31, 38, 39 A short HIV-to-AIDS interval may reflect [41] [42] Similar to other studies, 17, [43] [44] [45] our analysis found that survival after AIDS diagnosis decreased with age among Asians and Pacific Islanders.
Our study is subject to a number of limitations. The low number of HIV cases among Asians and Pacific Islanders may not reflect the true burden of the epidemic in this population; HIV infection data used in this analysis came from 33 states and 4 dependent areas, which may not be nationally representative of all Asians and Pacific Islanders in the United States. Data from states with large Asian and Pacific Islander communities, such as California, Hawaii, Washington, and Oregon were not included. These states have not been conducting name-based confidential HIV surveillance long enough to be included in the analysis. The relatively low number of cases also presents potential uncertainty in trends analyses, as findings for the proximal year are subject to greater variation in the adjustment for reporting delay. However, similar significant increases in the rate of new HIV diagnoses for Asians and Pacific Islanders were observed for the period 2001 through 2007 (data not shown). Additionally, not all persons infected with HIV have been tested, diagnosed, and reported to local surveillance systems. Thus, the data underrepresent the actual burden of the disease. Further, race/ethnicity misclassification in medical records may contribute to the underreporting of HIV among Asians and Pacific Islanders. 40 Finally, there are challenges with collecting information on the epidemiology of HIV among Asians and Pacific Islanders. Issues of language and culture make it more difficult to accurately assess risk behaviors and craft responsive prevention programs.
Over the years, CDC has updated recommendations and guidance for increasing testing for HIV. In 2006, the HIV testing guidelines for health care settings were revised 46 ; the objectives of the recommendations were to increase HIV screening of patients, foster earlier detection of HIV infection, and identify and counsel persons with new HIV diagnoses and link them with appropriate prevention and care services. These guidelines build on an earlier CDC initiative, Advancing HIV Prevention (AHP): New Strategies for a Changing Epidemic. 47 AHP aims to reduce barriers to early diagnosis of HIV infection and increase access to quality medical care, treatment, and prevention services. Priority strategies include making HIV testing a routine part of medical care, implementing new models to diagnose HIV infection outside medical settings, and preventing new infections by working with persons diagnosed with HIV and their partners. Effective HIV prevention efforts for Asian and Pacific Islander communities need to increase HIV screening among the general population as well as target at-risk groups, including utilization of CDC's evidence-based behavioral interventions from the Diffusion of Effective Behavioral Interventions (DEBI) project. 48 CDC provides funding to community-based organizations that focus primarily on Asians and Pacific Islanders and provides indirect funding through state, territorial, and local health departments to organizations serving these populations. The Asian and Pacific Islander Coalition on HIV/AIDS (APICHA), a community-based organization in New York City, is an example of a CDC-funded organization that has adapted DEBIs for various risk groups, including adult MSM, urban young MSM, and heterosexual men. 49 Other organizations include the Asian and Pacific Islander Wellness Center and the Asian and Pacific Islander American Health Forum in California that are funded by the CDC to provide HIV prevention capacity building assistance to Asian and Pacific Islander communities, including the adaptation of DEBIs, HIV testing, and other key HIV-prevention components. [50] [51] [52] Our findings show that recent measures of HIV diagnosis among Asians and Pacific Islanders have significantly increased, whereas trends among other racial/ethnic groups have been level or significantly decreasing. As several states with large Asian and Pacific Islander populations do not yet have mature name-based HIV surveillance systems, it is not clear how inclusion of those data will affect HIV disease indicators (mature HIV surveillance data will not be available from all states until 2012). However, examination of national estimated annual AIDS data for 2005 through 2008 reiterates the findings in the HIV data: Asians and Pacific Islanders showed increases in new AIDS diagnoses over that period. 17 To reverse the trends of increasing HIV disease in these populations, appropriate interventions must be carefully selected and adapted to suit the unique cultural, linguistic, and prevention needs of the diverse Asian and Pacific Islander communities.
